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PER07.5990 

Monday, February 17, 2020 
 
 

City of Ventura 
Mark Wilde 
501 Poli Street 
Ventura, CA 93002 
 

 
Subject: 5250 Ralston St. - Ventura VA Clinic Preliminary Hydrology Letter  
 
Dear Mr. Wilde,  
 
The proposed project is at 5250 Ralston Street on an 8.0 acre site. The property has an existing 
building and parking lot on the east side and is undeveloped on the west. The project is to 
construct a VA Clinic and parking lot. The intent of this letter is to show how this project meets 
the City of Ventura’s MS4 permit requirements and identify detention opportunities.  
 
The existing 8 acre lot has a large industrial building, a parking lot, and 2.5 acres of 
undeveloped area on site. The site surface drains from the northeast corner to the southwest 
corner of the site. Runoff from the site drains towards the Highway 101 East Drain and 
eventually is tributary to the Santa Clara River and finally the Pacific Ocean. 
 
The proposed project will maintain the same overall drainage patterns and peak runoff flows. 
The site will be divided into three drainage subareas, each tributary to a separate infiltration 
BMP handling the water quality design volume (SQDV). See attached Hydrology Exhibit for 
reference. The proposed infiltration BMPs have been designed in accordance with the Ventura 
County Technical Guidance Manual. An infiltration test was completed by AGS and resulted in a 
corrected infiltration rate between 0.53-0.90 in/hr. BMP sizing was completed using the 
infiltration tests performed in the area of each infiltration BMP at a depth of five feet.  
 
Table 1 shows the tributary area, SQDV, minimum infiltration BMP surface area, and provided 
BMP surface area for each of the three subareas. All three infiltration BMPs exceed the 
minimum infiltration surface area. Any excess area is to allow for adjustment in final design. 
 
 

Subarea 
Area    
(AC) 

SQDV 
(CF) 

Min. Infiltration 
Surface Area (SF) 

Provided Infiltration 
Area (SF) 

1  4.13  6569  6018  9481 

2  1.6  2545  2736  2892 

3  2.26  3595  2550  2966 
Table 1: SQDV 

 
 



The project has been designed to mitigate the 25-, 50-, and 100-year storm events back to pre-
developed conditions. Peak runoffs were determined using the County’s TC Calc and VCRat 
programs. Tc Calc was used to determine the time of concentration for each of the subareas 
and for each storm event. Those time of concentrations were used within the VCRat program to 
determine the peak runoffs and obtain the hydrographs. The required storage volumes were 
calculated using Hydraflow Program and the hydrographs produced from VCRat. See attached 
calculations for reference. 
 
Existing condition peak runoff was calculated for the entire site and then a peak runoff per acre 
(q) was determined. The existing runoff for each of the subareas was calculated using the runoff 
per acre (q). Peak runoff per acre for the 25-, 50-, and 100-year storm events are shown in 
Table 2 below.  
 

Existing Site Runoff per Acre 

q25 
(cfs/ac) 

q50 
(cfs/ac) 

q100 
(cfs/ac) 

2.19  2.95  3.28 
Table 2: Runoff/Acre 

 
In the developed condition the overall percent of impervious area of the site will increase from 
46% to 61.5%, but the time of concentration will also increase. The small increase in impervious 
area and the increase in time of concentration will result in minimal increases to the peak runoff 
of Subareas 1 & 2, and will decrease the peak runoff in Subarea 3. Table 3 below shows the 
peak runoff of each of the subareas pre- and post-development prior to detention.  
 

Subarea 1 

   Area (ac)  Q25 (cfs)  Q50 (cfs)  Q100 (cfs) 

Post‐Development   4.13  9.6  13.6  15.1 

Pre‐Development     9.0  12.2  13.5 

∆     0.6  1.4  1.6 

Subarea 2 

   Area (ac)  Q25 (cfs)  Q50 (cfs)  Q100 (cfs) 

Post‐Development   1.60  4.3  5.3  5.9 

Pre‐Development     3.5  4.7  5.2 

∆     0.8  0.6  0.7 

Subarea 3 

   Area (ac)  Q25 (cfs)  Q50 (cfs)  Q100 (cfs) 

Post‐Development   2.26  4.1  6.3  7 

Pre‐Development     4.9  6.7  7.4 

∆     ‐0.8  ‐0.4  ‐0.4 
 Table 3: Peak Runoff 

 
To reduce the peak runoff back to existing conditions in Subareas 1 & 2, each of the onsite 
basins have been sized to allow for detention on top of the infiltration volume. Table 4 on the 
next page shows the 25-, 50-, and 100-year peak runoff pre- and post-development for the 
entire site.  



 

Post‐Development Peak Runoffs 

  
Q25 
(cfs) 

Q50 
(cfs) 

Q100 
(cfs) 

Subarea 1  9.0  10.6  13.5 

Subarea 2  3.5  4.7  5.2 

Subarea 3  4.1  6.3  7.0 

Total Post‐Development  16.7  21.6  25.8 

Existing Condition   17.5  23.6  26.2 

∆  ‐0.8  ‐2.0  ‐0.4 
 

Table 4: Runoff Mitigation 

 
This site is required to comply with the trash provisions contained within the Water Quality 
Control Plan Ocean Waters of California 2015. Approved Flexstorm products will be installed to 
meet the state requirements.  Flexstorm CPS devices will be provided at the inlet of the 
diversion units within Subareas 1 and 2. The trash capture devices will function to capture the 
incoming trash prior to any flows outletting from the diversion unit. Within subarea 3 all inlets 
draining to the infiltration trench will contain Flexstorm Catch-It inlet filters.  
 
The proposed site contains a truck loading dock with a trench drain located at the bottom of the 
dock. The City of Ventura has requested that this trench drain be offline from the storm drain 
system. The intent is for this project to meet the City’s requirements in place at the time the 
project is approved.  
 
As described, the proposed project will utilize four infiltration BMPs to meet the City of Ventura’s 
MS4 requirements. Detention will be provided to mitigate the peak runoff back to existing 
conditions in the 25-, 50-, and 100-year storm events. All sizing has been done in accordance 
with the Technical Guidance Manual and all detention and/or BMPs exceed the minimum sizing 
requirements. 
 
Sincerely,  
Jensen Design & Survey, Inc.  
 
 
 
Robert Harvey, P.E. 
Civil Engineer 
 
 
Attachments: 
Hydrology Exhibit 
SQDV Calculations 
TC Calculations 
VCRat Calculations 
Hydraflow Calculations 
AGS Infiltration Test Results  
City of Ventura MS4 Spreadsheet 
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Native Grass

Irrigated Turf Grass

X Other

1‐1
Aproject=

4.13
ac

1‐4 IMP = 0.58

1‐9 Pi = 0.75 in

1‐10 P = 0.0625 ft

Project:

Date:

Subarea:

Designer:

VA Clinic ‐ VC Star Bldg

2/13/2020

1

Jensen Design & Survey, Inc

0.050Cp = 

ac2.40Aretain =

Step 1:  Determine Water Quality Design Volume

%

ac2.40TIA =

ac0.00EIAallowable=

cf6195.40SQDV =

0.9500C =
Calculate runoff coefficient

C=0.95*IMP + Cp(1‐IMP)
1‐8

Enter design rainfall depth of the storm (in), Pi

Calculate Water Quality Design Volume (CF)

SQDV = 43560*C*P*Aretain
1‐11

Calculate rainfall depth (ft), P = Pi/12

Determine the Project Total Impervious Area (ac)               

TIA = Aproject*IMP
1‐5

Determine the total area from which runoff must be 

retained (ac),

Aretain=TIA‐EIAallowable

1‐6

Determine pervious runoff coefficient using

Table E‐1, Cp
1‐7

Location: Ventura

Type of Vegetation: (Check type used or 

describe "Other"

Enter Project Impervious fraction, IMP

Enter the maximum allowable percent of the Project area 

that may be effective impervious area (%)(refer to 

permit), ranges from 5‐30% allowable

Determine the maximum allowable effective impervious 

area (ac),

EIAallowable = (Aproject)*(%allowable)

Enter Project Area

1‐3

1‐2 0%allowable=

SQDV Calculations 



Table 6.4 ‐ Infiltration Facility Safety Factor Determination Worksheet

Soil Assessment Method 0.25 1 0.25

Predominant Soil texture 0.25 2 0.5

e Soil Variability 0.25 1 0.25

1.5

Tributary Area Size 0.25 2 0.5

0.25 2 0.5

2

3

A

20.25
Depth to groundwater / 

impervious layer

0.25

DesignB

Design Safety Factor SB =

1

3
Level of pre‐treatment / 

expected sediment loads

Compaction during 

construction

Redundancy

Factor Category

0.5

0.25

0.75

0.25

Product (p)        

p = w*v

Factor Value  

(v)

Assigned 

Weight (w)
Factor Description

Combined Safety Factor = SA * SB =

Suitability Assessment Safety Factor SA =

Suitability 

Assessment



INF‐1 ‐ Infiltration Basin

X Native Grass

Irrigated Turf Grass

Other

2‐1 Pmeasured= 0.53 in/hr

2‐4 Calculate Combine safety factor, S = SA * SB S = 3

3‐1 t = 72 hr

3‐3 dp = 1 ft

sf

3‐6
Enter the time to fill infiltration basin with water (sue 2 

hours for most designs), T
T = 2 hrs

For Basins, Select ponding depth dp such that                   

dp <= dmax 

3‐7
Calculate Infiltrating surface area for infiltration basin      

Ab = SQDV/(TPdesign/12+dp)

Ab = 6018.2

Step 3: Calculate the surface area

Enter required drain time (hours, 72 hours max, t

3‐2

Calculate max. depth of runoff that can be infiltrated 

within the t (ft),                                                      dmax = 

Pdesign*t/12
dmax = 1.060 ft

2‐3
Determine percolation rate correction factor, SB based 

on design (see Section 6 INF‐1)
SB = 2.00

2‐5
Calculate the design percolation rate (in/hr)                        

Pdesign = Pmeasured/S
Pdesign = 0.177 in/hr

Step 2: Determine the design percolation rate

Enter measured soil percolation rate (in/hr)                        

0.5 in/hr minimum.   Pmeasured

2‐2

Determine percolation rate correction factor, SA based 

on suitability assessment                                               (see 

Section 6 INF‐1, Table 6‐2)

SA = 1.5

Designer: Jensen Design & Survey, Inc

Subarea: 1

Date: 2/13/2020

Project: VA Clinic ‐ VC Star Bldg

Location: Ventura

Type of Vegetation: (Check type used or 

describe "Other"



Native Grass

Irrigated Turf Grass

X Other

1‐1
Aproject=

1.6
ac

1‐4 IMP = 0.68

1‐9 Pi = 0.75 in

1‐10 P = 0.0625 ft

Project:

Date:

Subarea:

Designer:

VA Clinic ‐ VC Star Bldg

2/13/2020

2

Jensen Design & Survey, Inc

0.050Cp = 

ac1.09Aretain =

Step 1:  Determine Water Quality Design Volume

%

ac1.09TIA =

ac0.00EIAallowable=

cf2813.98SQDV =

0.9500C =
Calculate runoff coefficient                                                          

C=0.95*IMP + Cp(1‐IMP)
1‐8

Enter design rainfall depth of the storm (in), Pi

Calculate Water Quality Design Volume (CF)                            

SQDV = 43560*C*P*Aretain
1‐11

Calculate rainfall depth (ft), P = Pi/12

Determine the Project Total Impervious Area (ac)                 

TIA = Aproject*IMP
1‐5

Determine the total area from which runoff must be 

retained (ac),                                                                                  

Aretain=TIA‐EIAallowable

1‐6

Determine pervious runoff coefficient using                     

Table E‐1, Cp
1‐7

Location: Ventura

Type of Vegetation: (Check type used or 

describe "Other"

Enter Project Impervious fraction, IMP

Enter the maximum allowable percent of the Project area 

that may be effective impervious area (%)(refer to 

permit), ranges from 5‐30% allowable

Determine the maximum allowable effective impervious 

area (ac),                                                                                          

EIAallowable = (Aproject)*(%allowable)

Enter Project Area

1‐3

1‐2 0%allowable=



Table 6.4 ‐ Infiltration Facility Safety Factor Determination Worksheet

Soil Assessment Method 0.25 2 0.5

Predominant Soil texture 0.25 2 0.5

e Soil Variability 0.25 1 0.25

1.75

Tributary Area Size 0.25 2 0.5

0.25 2 0.5

2

3.5

A

20.25
Depth to groundwater / 

impervious layer

0.25

DesignB

Design Safety Factor SB =

1

3
Level of pre‐treatment / 

expected sediment loads

Compaction during 

construction

Redundancy

Factor Category

0.5

0.25

0.75

0.25

Product (p)        

p = w*v

Factor Value  

(v)

Assigned 

Weight (w)
Factor Description

Combined Safety Factor = SA * SB =

Suitability Assessment Safety Factor SA =

Suitability 

Assessment



INF‐1 ‐ Infiltration Basin

X Native Grass

Irrigated Turf Grass

Other

2‐1 Pmeasured= 0.6 in/hr

2‐4 Calculate Combine safety factor, S = SA * SB S = 3.5

3‐1 t = 72 hr

3‐3 dp = 1 ft

sf

3‐6
Enter the time to fill infiltration basin with water (sue 2 

hours for most designs), T
T = 2 hrs

For Basins, Select ponding depth dp such that                   

dp <= dmax 

3‐7
Calculate Infiltrating surface area for infiltration basin      

Ab = SQDV/(TPdesign/12+dp)

Ab = 2735.8

Step 3: Calculate the surface area

Enter required drain time (hours, 72 hours max, t

3‐2

Calculate max. depth of runoff that can be infiltrated 

within the t (ft),                                                      dmax = 

Pdesign*t/12
dmax = 1.029 ft

2‐3
Determine percolation rate correction factor, SB based 

on design (see Section 6 INF‐1)
SB = 2

2‐5
Calculate the design percolation rate (in/hr)                        

Pdesign = Pmeasured/S
Pdesign = 0.171 in/hr

Step 2: Determine the design percolation rate

Enter measured soil percolation rate (in/hr)                        

0.5 in/hr minimum.   Pmeasured

2‐2

Determine percolation rate correction factor, SA based 

on suitability assessment                                               (see 

Section 6 INF‐1, Table 6‐2)

SA = 1.75

Location: Ventura

Type of Vegetation: (Check type used or 

describe "Other"

Designer: Jensen Design & Survey, Inc

Project: VA Clinic ‐ VC Star Bldg

Date: 2/13/2020

Subarea: 2



Native Grass

Irrigated Turf Grass

X Other

1‐1
Aproject=

2.26
ac

1‐4 IMP = 0.56

1‐9 Pi = 0.75 in

1‐10 P = 0.0625 ft

Location: Ventura

Type of Vegetation: (Check type used or 

describe "Other"

Enter Project Impervious fraction, IMP

Enter the maximum allowable percent of the Project area 

that may be effective impervious area (%)(refer to 

permit), ranges from 5‐30% allowable

Determine the maximum allowable effective impervious 

area (ac),                                                                                          

EIAallowable = (Aproject)*(%allowable)

Enter Project Area

1‐3

1‐2 0%allowable=

Determine the Project Total Impervious Area (ac)                 

TIA = Aproject*IMP
1‐5

Determine the total area from which runoff must be 

retained (ac),                                                                                  

Aretain=TIA‐EIAallowable

1‐6

Determine pervious runoff coefficient using                     

Table E‐1, Cp
1‐7

Calculate runoff coefficient                                                          

C=0.95*IMP + Cp(1‐IMP)
1‐8

Enter design rainfall depth of the storm (in), Pi

Calculate Water Quality Design Volume (CF)                            

SQDV = 43560*C*P*Aretain
1‐11

Calculate rainfall depth (ft), P = Pi/12

cf3273.32SQDV =

0.9500C =

ac1.27TIA =

ac0.00EIAallowable=

Project:

Date:

Subarea:

Designer:

VA Clinic ‐ VC Star Bldg

2/13/2020

3

Jensen Design & Survey, Inc

0.050Cp = 

ac1.27Aretain =

Step 1:  Determine Water Quality Design Volume

%



Table 6.4 ‐ Infiltration Facility Safety Factor Determination Worksheet

Soil Assessment Method 0.25 1 0.25

Predominant Soil texture 0.25 2 0.5

e Soil Variability 0.25 1 0.25

1.5

Tributary Area Size 0.25 2 0.5

0.25 2 0.5

2

3

A

20.25
Depth to groundwater / 

impervious layer

0.25

DesignB

Design Safety Factor SB =

1

3
Level of pre‐treatment / 

expected sediment loads

Compaction during 

construction

Redundancy

Factor Category

0.5

0.25

0.75

0.25

Product (p)        

p = w*v

Factor Value  

(v)

Assigned 

Weight (w)
Factor Description

Combined Safety Factor = SA * SB =

Suitability Assessment Safety Factor SA =

Suitability 

Assessment



INF‐2 ‐ Infiltration Trench / INF‐4 ‐ Dry Well

Native Grass

Irrigated Turf Grass

x Other

2‐1 Pmeasured= 0.6 in/hr

2‐4 Calculate Combine safety factor, S = SA * SB S = 3

3‐1 t = 72 hr

3‐3 nt = 0.4 ft

3‐4 For trenches, enter depth of trench fill (ft), dt dt = 2.5 ft

Project: VA Clinic ‐ VC Star Bldg

Location: Ventura

Type of Vegetation: (Check type used or 

describe "Other"

Designer: Jensen Design & Survey, Inc

Subarea: 3

Date: 2/13/2020

Step 2: Determine the design percolation rate

Enter measured soil percolation rate (in/hr)                        

0.5 in/hr minimum.   Pmeasured

2‐2 1.5SA =

Determine percolation rate correction factor, SA based 

on suitability assessment                                               (see 

Section 6 INF‐1, Table 6‐2)

Step 3: Calculate the surface area

Enter required drain time (hours, 72 hours max, t

2SB =
Determine percolation rate correction factor, SB based 

on design (see Section 6 INF‐1)
2‐3

in/hr0.200Pdesign =
Calculate the design percolation rate (in/hr)                        

Pdesign = Pmeasured/S
2‐5

3‐5

dmax =

Ca cu ate a dept o u o t at ca be t ated

within the t (ft),                                                      dmax = 

Pdesign*t/(12*n)
3‐2 ft3.000

For trenches, enter trench fill aggregate porosity, nt

ft0.250dp =For trenches, select ponding depth dp such that                 

dp <= dmax ‐ nt*dt

T =
Enter the time to fill infiltration trench with water (use 2 

hours for most designs), T
3‐6

sf2550.6At =
Calculate Infiltrating surface area for infiltration 

trenches                                            

At = SQDV/(TPdesign/12+ntdt+dp)

3‐7

hrs2



VENTURA COUNTY WATERSHED PROTECTION DISTRICT 

TIME OF CONCENTRATION 

TC Program Version: 2.64.0.37 

Project: Ventura VA Clinic 

Date: 12:00:00 AM 

Engineer: Robert Harvey 

Consultant: Jensen Design & Survey 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

        S U M M A R Y   O F    C O M P U T A T I O N S 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

Watershed Name: Entire Site 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

Name    Zone   Storm   Soil   Area (acres)        TC (min) 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

Existing Entire Site   K    10   5.00     8.0 /   8     7.240 /  7    

Existing Entire Site   K    25   5.00     8.0 /   8     6.843 /  7    

Existing Entire Site   K    50   5.00     8.0 /   8     TC ERROR 

Existing Entire Site   K     100   5.00     8.0 /   8     TC ERROR 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

Watershed Name: Existing Entire Site 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

Sub‐Area Name: Existing Entire Site 

Computing Tc for all rainfall frequencies for sub‐area Existing Entire Site... 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

Tc for frequency = 25.00: 6.843 Minutes 

DATA FOR SUB AREA 1 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

SUB AREA TIME OF CONCENTRATION: 6.843 min. = 7 min. 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

SUB AREA INPUT DATA 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

Sub Area Name: Existing Entire Site 

Total Area (ac): 7.99 

Flood Zone: 2 

Rainfall Zone: K 

Storm Frequency (years): 25 

Development Type: Industrial 

Soil Type: 5.00 

Percent Impervious: 46 

SUB AREA OUTPUT 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

Intensity (in/hr): 3.454 

C Total: 0.811 

Sum Q Segments (cfs): 22.38 

TC Calculations



Q Total (cfs): 22.38 

Sum Percent Area (%): 100.0 

Sum of Flow Path Travel Times (sec): 410.60 

Time of Concentration (min): 6.843 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

DATA FOR FLOW PATH 1 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

Flow Path Name: Overland 

FLOW PATH TRAVEL TIME (min): 6.2882 

Flow Type: Overland 

Length (ft): 200 

Top Elevation (ft): 159 

Bottom Elevation (ft): 155 

Contributing Area (acres): 4 

Percent of Sub‐Area (%): 50.1 

Overland Type: Valley 

Development Type: Industrial 

Map Slope: 0.0200 

Effective Slope: 0.0200 

Q for Flow Path (cfs): 11.20 

Avg Velocity (ft/s): 0.53 

Passed Scour Check: N/A 

DATA FOR FLOW PATH 2 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

Flow Path Name: Channelized Flow 

FLOW PATH TRAVEL TIME (min): 0.5551 

Flow Type: Natural Channel 

Length (ft): 200 

Top Elevation (ft): 155 

Bottom Elevation (ft): 151 

Contributing Area (acres): 3.99 

Percent of Sub‐Area (%): 49.9 

Overland Type: Valley 

Map Slope: 0.0200 

Effective Slope: 0.0200 

Q for Flow Path (cfs): 11.17 

Q Top (cfs): 11.20 

Q Bottom (cfs): 22.38 

Velocity Top (ft/s): 3.64 

Velocity Bottom (ft/s): 4.37 

Avg Velocity (ft/s): 4.00 

Wave Velocity (ft/s): 6.01 



Tc for frequency = 50.00: 3.828 Minutes 

DATA FOR SUB AREA 1 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

SUB AREA TIME OF CONCENTRATION: 3.828 min. = 4 min. ** TC ERROR ** 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

SUB AREA INPUT DATA 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

Sub Area Name: Existing Entire Site 

Total Area (ac): 7.99 

Flood Zone: 2 

Rainfall Zone: K 

Storm Frequency (years): 50 

Development Type: Industrial 

Soil Type: 5.00 

Percent Impervious: 46 

SUB AREA OUTPUT 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

Intensity (in/hr): 5.160 

C Total: 0.833 

Sum Q Segments (cfs): 34.36 

Q Total (cfs): 34.36 

Sum Percent Area (%): 100.0 

Sum of Flow Path Travel Times (sec): 229.67 

Time of Concentration (min): 3.828 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

DATA FOR FLOW PATH 1 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

Flow Path Name: Overland 

FLOW PATH TRAVEL TIME (min): 3.3333 

Flow Type: Overland 

Length (ft): 200 

Top Elevation (ft): 159 

Bottom Elevation (ft): 155 

Contributing Area (acres): 4 

Percent of Sub‐Area (%): 50.1 

Overland Type: Valley 

Development Type: Industrial 

Map Slope: 0.0200 

Effective Slope: 0.0200 

Q for Flow Path (cfs): 17.20 

Avg Velocity (ft/s): 1.00 

Passed Scour Check: N/A 

DATA FOR FLOW PATH 2 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

USE 5 MIN.



Flow Path Name: Channelized Flow 

FLOW PATH TRAVEL TIME (min): 0.4945 

Flow Type: Natural Channel 

Length (ft): 200 

Top Elevation (ft): 155 

Bottom Elevation (ft): 151 

Contributing Area (acres): 3.99 

Percent of Sub‐Area (%): 49.9 

Overland Type: Valley 

Map Slope: 0.0200 

Effective Slope: 0.0200 

Q for Flow Path (cfs): 17.16 

Q Top (cfs): 17.20 

Q Bottom (cfs): 34.36 

Velocity Top (ft/s): 4.07 

Velocity Bottom (ft/s): 4.92 

Avg Velocity (ft/s): 4.49 

Wave Velocity (ft/s): 6.74 



Tc for frequency = 100.00: 3.829 Minutes 

DATA FOR SUB AREA 1 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

SUB AREA TIME OF CONCENTRATION: 3.829 min. = 4 min. ** TC ERROR ** 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

SUB AREA INPUT DATA 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

Sub Area Name: Existing Entire Site 

Total Area (ac): 7.99 

Flood Zone: 2 

Rainfall Zone: K 

Storm Frequency (years): 100 

Development Type: Industrial 

Soil Type: 5.00 

Percent Impervious: 46 

SUB AREA OUTPUT 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

Intensity (in/hr): 5.100 

C Total: 0.833 

Sum Q Segments (cfs): 33.94 

Q Total (cfs): 33.94 

Sum Percent Area (%): 100.0 

Sum of Flow Path Travel Times (sec): 229.77 

Time of Concentration (min): 3.829 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

DATA FOR FLOW PATH 1 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

Flow Path Name: Overland 

FLOW PATH TRAVEL TIME (min): 3.3333 

Flow Type: Overland 

Length (ft): 200 

Top Elevation (ft): 159 

Bottom Elevation (ft): 155 

Contributing Area (acres): 4 

Percent of Sub‐Area (%): 50.1 

Overland Type: Valley 

Development Type: Industrial 

Map Slope: 0.0200 

Effective Slope: 0.0200 

Q for Flow Path (cfs): 16.99 

Avg Velocity (ft/s): 1.00 

Passed Scour Check: N/A 

DATA FOR FLOW PATH 2 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

USE 5 MIN.



Flow Path Name: Channelized Flow 

FLOW PATH TRAVEL TIME (min): 0.4961 

Flow Type: Natural Channel 

Length (ft): 200 

Top Elevation (ft): 155 

Bottom Elevation (ft): 151 

Contributing Area (acres): 3.99 

Percent of Sub‐Area (%): 49.9 

Overland Type: Valley 

Map Slope: 0.0200 

Effective Slope: 0.0200 

Q for Flow Path (cfs): 16.95 

Q Top (cfs): 16.99 

Q Bottom (cfs): 33.94 

Velocity Top (ft/s): 4.06 

Velocity Bottom (ft/s): 4.90 

Avg Velocity (ft/s): 4.48 

Wave Velocity (ft/s): 6.72 



VENTURA COUNTY WATERSHED PROTECTION DISTRICT 

TIME OF CONCENTRATION 

TC Program Version: 2.64.0.37 

Project: Ventura VA Clinic 

Date: 12:00:00 AM 

Engineer: Robert Harvey 

Consultant: Jensen Design & Survey 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

        S U M M A R Y   O F    C O M P U T A T I O N S 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

Watershed Name: Subarea 1 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

Name    Zone   Storm   Soil   Area (acres)        TC (min) 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

Subarea 1   K    10   5.00    4.1 /   4     8.015 /  8    

Subarea 1   K    25   5.00    4.1 /   4     7.564 /  8    

Subarea 1   K    50   5.00    4.1 /   4    TC ERROR 

Subarea 1   K   100   5.00    4.1 /   4    TC ERROR 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

Watershed Name: Subarea 1 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

Sub‐Area Name: Subarea 1 

Tc: 7.564 Minutes 

DATA FOR SUB AREA 1 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

SUB AREA TIME OF CONCENTRATION: 7.564 min. = 8 min. 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

SUB AREA INPUT DATA 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

Sub Area Name: Subarea 1 

Total Area (ac): 4.13 

Flood Zone: 2 

Rainfall Zone: K 

Storm Frequency (years): 25 

Development Type: Industrial 

Soil Type: 5.00 

Percent Impervious: 61 

SUB AREA OUTPUT 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

Intensity (in/hr): 3.191 

C Total: 0.845 

Sum Q Segments (cfs): 11.14 

Q Total (cfs): 11.14 

Sum Percent Area (%): 100.0 



Sum of Flow Path Travel Times (sec): 453.85 

Time of Concentration (min): 7.564 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

DATA FOR FLOW PATH 1 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

Flow Path Name: Overland 

FLOW PATH TRAVEL TIME (min): 6.2882 

Flow Type: Overland 

Length (ft): 200 

Top Elevation (ft): 163 

Bottom Elevation (ft): 159 

Contributing Area (acres): 1.32 

Percent of Sub‐Area (%): 32.0 

Overland Type: Valley 

Development Type: Industrial 

Map Slope: 0.0200 

Effective Slope: 0.0200 

Q for Flow Path (cfs): 3.56 

Avg Velocity (ft/s): 0.53 

Passed Scour Check: N/A 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

DATA FOR FLOW PATH 2 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

Flow Path Name: Pipe 

FLOW PATH TRAVEL TIME (min): 1.2760 

Flow Type: Pipe 

Length (ft): 500 

Top Elevation (ft): 157.8 

Bottom Elevation (ft): 155.8 

Contributing Area (acres): 2.81 

Percent of Sub‐Area (%): 68.0 

Initial Pipe Diameter (in): 21 

Calculated Pipe Diameter (in): 24 

Used Pipe Diameter (in): 24 

Manning's N: 0.012 

Map Slope: 0.0040 

Q for Flow Path (cfs): 7.58 

Q Top (cfs): 3.56 

Q Bottom (cfs): 11.14 

Avg Velocity (ft/s): 4.85 

Wave Velocity (ft/s): 6.53   



Tc for frequency = 50.00: 4.505 Minutes 

DATA FOR SUB AREA 1 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

SUB AREA TIME OF CONCENTRATION: 4.505 min. = 5 min. ** TC ERROR ** 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

SUB AREA INPUT DATA 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

Sub Area Name: Subarea 1 

Total Area (ac): 4.13 

Flood Zone: 2 

Rainfall Zone: K 

Storm Frequency (years): 50 

Development Type: Industrial 

Soil Type: 5.00 

Percent Impervious: 61 

SUB AREA OUTPUT 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

Intensity (in/hr): 4.548 

C Total: 0.862 

Sum Q Segments (cfs): 16.19 

Q Total (cfs): 16.19 

Sum Percent Area (%): 100.0 

Sum of Flow Path Travel Times (sec): 270.28 

Time of Concentration (min): 4.505 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

DATA FOR FLOW PATH 1 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

Flow Path Name: Overland 

FLOW PATH TRAVEL TIME (min): 3.3333 

Flow Type: Overland 

Length (ft): 200 

Top Elevation (ft): 163 

Bottom Elevation (ft): 159 

Contributing Area (acres): 1.32 

Percent of Sub‐Area (%): 32.0 

Overland Type: Valley 

Development Type: Industrial 

Map Slope: 0.0200 

Effective Slope: 0.0200 

Q for Flow Path (cfs): 5.17 

Avg Velocity (ft/s): 1.00 

Passed Scour Check: N/A 

DATA FOR FLOW PATH 2 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

USE 5 MIN.



Flow Path Name: Pipe 

FLOW PATH TRAVEL TIME (min): 1.1713 

Flow Type: Pipe 

Length (ft): 500 

Top Elevation (ft): 157.8 

Bottom Elevation (ft): 155.8 

Contributing Area (acres): 2.81 

Percent of Sub‐Area (%): 68.0 

Initial Pipe Diameter (in): 12 

Calculated Pipe Diameter (in): 27 

Used Pipe Diameter (in): 27 

Manning's N: 0.012 

Map Slope: 0.0040 

Q for Flow Path (cfs): 11.02 

Q Top (cfs): 5.17 

Q Bottom (cfs): 16.19 

Avg Velocity (ft/s): 5.35 

Wave Velocity (ft/s): 7.11 



Tc for frequency = 100.00: 4.482 Minutes 

DATA FOR SUB AREA 1 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

SUB AREA TIME OF CONCENTRATION: 4.482 min. = 4 min. ** TC ERROR ** 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

SUB AREA INPUT DATA 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

Sub Area Name: Subarea 1 

Total Area (ac): 4.13 

Flood Zone: 2 

Rainfall Zone: K 

Storm Frequency (years): 100 

Development Type: Industrial 

Soil Type: 5.00 

Percent Impervious: 61 

SUB AREA OUTPUT 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

Intensity (in/hr): 5.100 

C Total: 0.865 

Sum Q Segments (cfs): 18.23 

Q Total (cfs): 18.23 

Sum Percent Area (%): 100.0 

Sum of Flow Path Travel Times (sec): 268.91 

Time of Concentration (min): 4.482 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

DATA FOR FLOW PATH 1 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

Flow Path Name: Overland 

FLOW PATH TRAVEL TIME (min): 3.3333 

Flow Type: Overland 

Length (ft): 200 

Top Elevation (ft): 163 

Bottom Elevation (ft): 159 

Contributing Area (acres): 1.32 

Percent of Sub‐Area (%): 32.0 

Overland Type: Valley 

Development Type: Industrial 

Map Slope: 0.0200 

Effective Slope: 0.0200 

Q for Flow Path (cfs): 5.83 

Avg Velocity (ft/s): 1.00 

Passed Scour Check: N/A 

DATA FOR FLOW PATH 2 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

USE 5 MIN.



Flow Path Name: Pipe 

FLOW PATH TRAVEL TIME (min): 1.1486 

Flow Type: Pipe 

Length (ft): 500 

Top Elevation (ft): 157.8 

Bottom Elevation (ft): 155.8 

Contributing Area (acres): 2.81 

Percent of Sub‐Area (%): 68.0 

Initial Pipe Diameter (in): 12 

Calculated Pipe Diameter (in): 27 

Used Pipe Diameter (in): 27 

Manning's N: 0.012 

Map Slope: 0.0040 

Q for Flow Path (cfs): 12.40 

Q Top (cfs): 5.83 

Q Bottom (cfs): 18.23 

Avg Velocity (ft/s): 5.49 

Wave Velocity (ft/s): 7.26 



VENTURA COUNTY WATERSHED PROTECTION DISTRICT 

TIME OF CONCENTRATION 

TC Program Version: 2.64.0.37 

Project: Ventura VA Clinic 

Date: 12:00:00 AM 

Engineer: Robert Harvey 

Consultant: Jensen Design & Survey 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

        S U M M A R Y   O F    C O M P U T A T I O N S 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

Watershed Name: Subarea 2 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

Name    Zone   Storm   Soil   Area (acres)        TC (min) 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

Subarea 2   K    10   5.00    1.6 /   2     6.739 /  7    

Subarea 2   K    25   5.00    1.6 /   2     6.360 /  6    

Subarea 2   K    50   5.00    1.6 /   2    TC ERROR 

Subarea 2   K   100   5.00    1.6 /   2    TC ERROR 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

Watershed Name: Subarea 2 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

Sub‐Area Name: Subarea 2 

Tc: 6.360 Minutes 

DATA FOR SUB AREA 1 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

SUB AREA TIME OF CONCENTRATION: 6.360 min. = 6 min. 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

SUB AREA INPUT DATA 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

Sub Area Name: Subarea 2 

Total Area (ac): 1.6 

Flood Zone: 2 

Rainfall Zone: K 

Storm Frequency (years): 25 

Development Type: Industrial 

Soil Type: 5.00 

Percent Impervious: 61 

SUB AREA OUTPUT 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

Intensity (in/hr): 3.800 

C Total: 0.854 

Sum Q Segments (cfs): 5.20 

Q Total (cfs): 5.20 

Sum Percent Area (%): 100.0 



Sum of Flow Path Travel Times (sec): 381.58 

Time of Concentration (min): 6.360 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

DATA FOR FLOW PATH 1 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

Flow Path Name: Overland 

FLOW PATH TRAVEL TIME (min): 6.2882 

Flow Type: Overland 

Length (ft): 200 

Top Elevation (ft): 190 

Bottom Elevation (ft): 186 

Contributing Area (acres): 1.1 

Percent of Sub‐Area (%): 68.8 

Overland Type: Valley 

Development Type: Industrial 

Map Slope: 0.0200 

Effective Slope: 0.0200 

Q for Flow Path (cfs): 3.57 

Avg Velocity (ft/s): 0.53 

Passed Scour Check: N/A 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

DATA FOR FLOW PATH 2 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

Flow Path Name: Pipe 

FLOW PATH TRAVEL TIME (min): 0.0715 

Flow Type: Pipe 

Length (ft): 50 

Top Elevation (ft): 153 

Bottom Elevation (ft): 151.5 

Contributing Area (acres): 0.5 

Percent of Sub‐Area (%): 31.3 

Initial Pipe Diameter (in): 12 

Calculated Pipe Diameter (in): 12 

Used Pipe Diameter (in): 12 

Manning's N: 0.012 

Map Slope: 0.0300 

Q for Flow Path (cfs): 1.62 

Q Top (cfs): 3.57 

Q Bottom (cfs): 5.20 

Avg Velocity (ft/s): 9.07 

Wave Velocity (ft/s): 11.66 



Tc for frequency = 50.00: 3.395 Minutes 

DATA FOR SUB AREA 1 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

SUB AREA TIME OF CONCENTRATION: 3.395 min. = 3 min. ** TC ERROR ** 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

SUB AREA INPUT DATA 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

Sub Area Name: Subarea 2 

Total Area (ac): 1.6 

Flood Zone: 2 

Rainfall Zone: K 

Storm Frequency (years): 50 

Development Type: Industrial 

Soil Type: 5.00 

Percent Impervious: 61 

SUB AREA OUTPUT 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

Intensity (in/hr): 5.900 

C Total: 0.869 

Sum Q Segments (cfs): 8.21 

Q Total (cfs): 8.21 

Sum Percent Area (%): 100.0 

Sum of Flow Path Travel Times (sec): 203.72 

Time of Concentration (min): 3.395 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

DATA FOR FLOW PATH 1 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

Flow Path Name: Overland 

FLOW PATH TRAVEL TIME (min): 3.3333 

Flow Type: Overland 

Length (ft): 200 

Top Elevation (ft): 190 

Bottom Elevation (ft): 186 

Contributing Area (acres): 1.1 

Percent of Sub‐Area (%): 68.8 

Overland Type: Valley 

Development Type: Industrial 

Map Slope: 0.0200 

Effective Slope: 0.0200 

Q for Flow Path (cfs): 5.64 

Avg Velocity (ft/s): 1.00 

Passed Scour Check: N/A 

DATA FOR FLOW PATH 2 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

USE 5 MIN.
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the lowest corrected infiltration rate of 0.53 inches per hour obtained in Boring P-2 be utilized in the design for the 
entire site. 

Percolation Test Data Summary 

Stabilized Field Stabilized Field 
Corrected Corrected 

Boring# 
Depth 

Absorption Rate Absorption Rate Correction Factor 
Infiltration Infiltration 

(ft) Rate Rate 
(min/in) (in/hr) 

(min/in) (in/hr) 

P-1 16.0 20.00 3.00 3.63 72.50 0.83 
P-2 5.0 30.00 2.00 3.78 113.44 0.53 
P-3 16.0 18.46 3.25 3.59 66.34 0.90 
P-4 5.0 26.67 2.25 3.72 99.18 0.60 

Upon completion of the field testing program, the PVC piping was pulled from each test hole, and the test holes 
were backfilled. 

3.5.1 Infiltration Discussion 
The intentional introduction of enormous amounts of water into the ground via the infiltration of onsite storm water 
is a relatively new concept, and is inherently risky, regardless of any precautions which may be taken. Infiltration 
features should be located entirely within landscape areas, and should be as far as possible from the proposed 
structure, pavements, site walls, sidewalks and other improvements. Some potential settlement and cracking of any 
improvements located in the vicinity of infiltration features should be anticipated, due to shrinking and swelling of 
the expansive soils, and possible hydroconsolidation. There should also be careful coordination of the of the site 
utility locations with any proposed stormwater infiltration features. The proposed stormwater infiltration features 
should not be allowed to come into contact with, or to even be in close proximity to utility trench backfill, and 
utilities are not allowed to cross above, below or through any proposed infiltration features. 

One of the restrictions related to onsite infiltration is that there must be a minimum of 5 feet of vertical separation 
between the depth of infiltration and either the current or historically highest groundwater level, whichever is higher. 
Therefore, since the historically highest groundwater level was approximately 11 feet below grade, the bottom of 
any proposed infiltration features should not exceed a depth of 6 feet below the natural site grade. Note that although 
the 'bottom' elevations of the infiltration areas shown on the attached Plate 1 indicate an elevation within 
approximately 1 foot of surrounding grade, these infiltration areas are typically filled with an infiltration medium 
ranging from a few to several feet thick, which includes some type of granular material (typically sand and/or small 
gravel) at the bottom, and some type of mulch, growing medium and/or vegetative layer at the top. The 'depth of 
infiltration' is considered to be at the bottom of this infiltration medium (i.e. at the top of the underlying native soil). 
Infiltration is not allowed into artificial fill. 

4. SEISMICITY 

4.1 Seismic Design Criteria 
The California Building Code (CBC) is utilized in the seismic design of structures, and is based on the Maximum 
Considered Earthquake Ground Motion. The maximum considered earthquake spectral response accelerations are 
then adjusted for the general type of earth materials within approximately the upper 100 feet underlying the site, 
termed a Site Class, which would be D for the subject site. The Site Class is based on parameters such as shear 
wave velocity, standard penetration test resistance, undrained shear strength, and earth material type. 

The site-specific seismic design criteria required by the CBC were determined utilizing the SEAOC/OSHPD (2019) 
Seismic Design Maps web app, utilizing both the ASCE 7-10 and ASCE 7- 16 Standards, since it is unknown which 
of these design criteria may be required at the time the proposed development goes through the plan check process. 
The output from the Seismic Design Maps web app is included as an attachment in Appendix C of this rep011, for 
both the ASCE 7-10 and 7- 16 Standards, and the primary design criteria are summarized in the table below. 
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